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(54) BIOLOGICAL LIGHT MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light irradiator 
allowing measurement of concentration of in-vivo 
metabolite matter in each depth or a distribution of a 
concentration change thereof when image-measuring the 
concentration or the concentration change, and to 
provide a biological light measuring device 
characteristically arranged with the light irradiators. 
SOLUTION: In this measuring device, the light irradiators 
103 and photodetectors 104, 105 are arranged on a test 
subject, the concentration of the in-vivo metabolite 
matter or the concentration change thereof in each 
measurement point dependent on a distance between 
the light irradiator 103 and the photodetector 104 or 105 
is measured assuming the measurement point is 
positioned at a nearly middle point between the light 
irradiator 103 and the photodetector 104 or 105, and the 
measurement result is imaged. The light irradiators 103 
and the photodetectors 1 04, 1 05 are arranged as 
described below. When measuring the concentration or 
the concentration change of the in-vivo metabolite matter in a shallow part inside the test 
subject, the measurement is executed at the measurement point corresponding to a 
combination of the light irradiator 103 and the photodetector 104 having a small distance 
between them. When measuring a deep part, the measurement is executed at the measurement 
point corresponding to the light irradiator 103 and the photodetector 105 having a large 
distance between them. 
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[**ffi«#©ffiSH] 

fcl*i«>ftt»toHJRB*J itf-tWjftftfcflsSrtt-Mi-S «fc 5 
«ALfc£*%BMKBK:tt^-C. ±KHM*«*5,fcuU: 
B**3ft»«HtB*«±lEtH|j« fc * 5 J: 5 ±EB84t« t 
±1B3ta3t» £SBB Lt <e S r t t 1" 

*£{|^t»i:IBB*L»!>, K#$3te»fc:J: 

*o»*»b«rtH«-r* J: 5 Brit Ufc£tt#B«liSB»c 
l»*£ffiBK:*^©3fcflMt»*eBU _LE#fiR#»i: 
#» & EBB J* L T 5 r * »B 3 BW16 

So 

Stfite*svvr, ±EWIBSrlUci-*±ie36R8*t»i:±aB 

14, ±IE*JH*M* t ±E#gftS§ t oIBHI*S/Jn $ 
«l©»ft-U:Mt, ±E3tBHIt»i:±ia*S36«©rai«* J *: 
*3 <t tf±Eft£ &EBB/& Lfcri^tt^t 



fc, »#BB»*»&BB3iT4M*Bttrt*e»Lfc3tefc 

05 St, K3tRR*t»i:K3ta**i©»1'vSffiB4:W-ajS 
BUM-** 5«J*Lfc£fc*BaiiSfi»i:*5^-C\ ±Cff 

10 *«ottamMfc*JI&&lftTeBMtlfcCfc** 
Bfci-S*«:*W-iBSSB. 

7 ] tHH Stilt ±Ef«W1bHBB tL< 
B«^<kSrPiBt LtS^t5fg^fiUT/£5rt 
trW»ii-6»*«l. 2, 5XM:6E«W>£##tf« 
15 3£B. 

[BBOfM&Kn] 
[0 0 0 1] 

20 «>BBBns tr w-w-r 5 <k&%m-mmw titStot- 

[0 0 0 2] 

*©Bib*rB«-*-S^fr3tB»H6B»-B8UT, 
25 •C*ttfl8B*JjlSV^fr3feB»li6B*s. ftl¥9-135 
8 2 5Vi«t, Sfc, BWiB*&B^T£#tttt6«:B 
B{ti"S*&a^ WN¥9-9 8 9 7 2-§-^«(wg8*$ 

30 [00 0 3] 4-f, ±JJg&®-t-©JJBf£®)k:# 5 J&?£*© 

mt&Miz. mi 2&m^x. tt&fanx'nitm&mt 

fcftfcJf&SSl 1 0 114, 3t!«W3gl 1 0 2*»5>BH*tS 
ftfcft© o *>, &J£3£# 110 4 <Dm&±- 1 1 0 7 tcfS: 
35 BLfcs&Sftgftggl 1 0 3~-5iJigLfcft©e«gSg£ 

ortti03t«*»&«**flEl 1 0 4^^f<*IS 
K*»P>«^$tbTV>5„ H 1 2 tc^-T^P < . 3t.Bg#tSl 
40 1 0 2 <b L < fiftgftgl 1 1 0 3 tt, 110 5 

»d@S$*T.TV5 0 w^S^lcfliai: l 1 0 6% 

fflV>5. 3tfi8#tSl 10 2 t3tS3tSil 103© 

45 sMi 107, mm-w 1108, jamtm 1109, ± 

[0 0 0 4] ±E*fr3tftai]^BIC*3V^T, ±E^SSM 

§§1102 i5ts*§§i 10 3(1, m7L\if^K(omm^. 
srW-an-rs*^-, 3 ommF^Bsx-iafi-rs, au 

50 EBfigpgte, r.ix»^K^SixfctWT?tt<c<, iB»«ifi 
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m fr^#LT»s-rs. Mmm 1 1 014, m^-w 

<Dp%Mizft&-rz>m&-?&> v ) , #J;il4, J*A<D4»-S-I4al 
&a»t>?311£ 10-1 5mmSff©^fC#^E-r5r 

[00 0 5] @12 \C7HVtcs<-fi-BVi<n?t&18&& 1 
l 0 l 9 , *BB»«i: *S3t»©E«IWH* 3 

OmmT-fct), *JBA«-C©Jfc**©*flS*rt(ktai"5» 

At ft 5. cwtt/jfrm, 4*rtC3t©fiIi/a$u~ 

_fMBi*«fe© KM«H:4*BII¥9 - 9 8 9 7 2^i 

[00 0 61 ±IBLfcjfiL^S:a5-fk«0tfSiJiS*A» 

rroiai 3*<7X 120 1I4&&£#, 1 2 0 2l«t 
SEft:±©tt-««*, 1203. 1204, 1205, 1 
206, 1207, 1208, 1209, 1210 14 
jgflEU— -»f\ SHtef-f*-— K, T^^T-ffi^ttT^ 
4JtfiRI*i§t?*>9. #BHW»tt*tjHE#: (12 0 1) _h 
CDftfi8£H£fi (SI, S 2 , S3, S4, S5, S6, 

S7, S8) (ciag$ttrw>?>„ mfco, 121 

1, 1212, 1213, 1214, 1215, 121 
6, 121814, 7^7^->i7t h^*-f K, ft® 

^ H^D 1 ~D 8 (C^ Lfc&&#±Wft&£ti{4fg— 

fc, !2 + ©ftf!SlH-teB<kft&ffiftfil4, fiKA©*JH&« 

3 ommraiB-eiae-t-5„ 

[0 0 0 7] rOBUcttWC, tfJxtf, Htf«J**a(fiC 
i (D5) KPJigLTtftte, 3tfiRWfi[g (S3, S5, 

S7, S6) ■em&tztiizft.&m&tZo mi2iZX& 

&0UtfcBroi&tfi;kf fcSW-C, 12 1 3 IC^ LfcH-a'J*& 

-c-14, rwtfe£tr&&B©$c»4 2 4&i:&3 (n*©£) 

^ki-5fc*^»4, *T, #&B (2 4jS) T-rojkfKfi 

[00 0 8] ^-f A- • ->— • ^yU— * (Neil C. 

Bruce) ^*S3t*ta#«ff ©7 7*7^ K • y 
(Applied Optics) ©1994^10^ -5§\ Vol. 33, No. 
28~C3I^L.fc: fExperimental study of the effect of 



absorbing and transmitting inclusions in highly s 
cattering mediaj (^tSt^K^lCjatt SKIX/Sil 

[00 0 9] 

[*W*W*LJ:5i:i-SBMi] -hiiELfc#llfl¥9 - l 
3 5 8 2 5M, *5J:t/4#5a¥9-9 8 9 7 2^#»Cgg 

[ooio] ^--e, ^0^r-(4, rn?)©^K«iu 

[0011] 

25 [^jS^ftl*-r5fc*ro^©] *%P^(cj;ixfi, 

fi&fc-T * » K. 14 , JilBft J8*t« 1 ftgftSS ©SESt 

WMEftfrlHB-*-*. 
35 [0 0 12] *«W©*fiJH=:J:ixtf, ^flc-*Sr 

S*««)fl:B!S J travfe t <e 5 J: 5 fii#t^ <k 7tS3ti§ t 

[0 0 13] *^BJW«^lcJ;ni4, 
45 ^*SrBSI+-r5**<0*fiai*«i:. *BR4t**»feBB*t* 

fcft#{cS#, *HH4tlli36S*»i:©»«f^ffiB*fr 
50 {b*rW-»-r«J:5**Ufc4**tr*Si«tci8V^T, Jt 
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[0014] £(b\c *&w<Dmmz£tu*. 

5 JtHMtS 1 3tS3te» t ©«3£©iffl-&-fr-e©#fH&iJ,& 

i>K m& jjfa\zm emmets zt. 5, a-iaa-fr-arK**** 

WttBtrttflt-t-S. 
[0 0 15] SfeK, WBO**CJ:Htf, &#>X# 

J:t5«0«AKfls«rM-M-r«J: 5«tUfc4#*ttlUS 

[00 16] £e>K*fc, #3§W£J;*U2\ -LI5«>&lc 
[0 0 1 7] 

i^m<omm<DMm] sit, *&w<ommm : &m*m^ 
[0018] Hi»c. £#%fi-attEfc&tts. *^b^ 

U— if, LED. 7^fcft**^53t»i:, ^(OitU 
a»£38*k;h,fc#£«&lE#±^ig< r 4: # -5116 ft #7 

^IfSC fctfSttJ5l?5„ HlfOlOlttlfljaEftTfc 
9, r©«*aE«c±lC#SE-f 5W-jW«« (10 2) left 

[0 0 19] £©«fc3E«U:©*JS»#*ftS3te»«>E 
M^feSr, ElTKiKW-ra. H«t»»=* Lfc 1 0 3 left* 



T-fo5„ ;l©I21 K^Lfc#!8ltSgfc#3:3fc38© 

EBJMfeSrffl^-C. £#©^MS*-C©£{*rtttW*R 
05 ©««fcU<»4*©»*ae<b4:S%-J-Wllli:^(*:©a8vHH 

[0 0 2 0] El 2 <£© 2 0 1 (4, Hi fc* Lfc*fiBW« 

10 5^rtf«H«»K«>»«'t>U<tt-t©»«aE{b«r*i-H 

x.fJl 0 3 t l 0 4lc^Ufc3tS8WSSt3tS*Si©KSi 
({RicrwWPISrx t-T-5) IS, Hl'fefttMvs r 
©fcft, r*bfe©3llfillUtlli:*S*«l©*«fj«Mfl[«K:# 

S^bte, ^fl£rt©StiSv^«^*5»tsr©««tU 
<tt-t©Sft^kSr^UTV'5. i©2 0 1*lc*U^ 

[0 0 2 1] IH«©*&-C, i9«V»«*g6^j3»t5^fl: 

25 8c&112*©2 0 2. 2 0 3SrfflV>TIftWr5o 202 
tt, 11 1 LfcftflSSg 103i 10 5 Kft&c 

*S©gBgRIB5tt2. 2 3 x) oyte*MMMJe-&rt*± 

30 »-&©W-a>J^©^*Sr*UTV5. SEK, 2 0 3I4H1 
t^Ufc»WSl 0 3 iftgftggl 0 6K-ft*$*xS 
#J8UH»i:#S*S§ (rtLb3tR8WSSt5tS*«©ffiS 
P^PStt3 xT-*>5<, ) ©B&f^tefi^ttS^rtf^at 

35 aj^©^s:^-r. 

[00 2 2] 98&o>£ o fc3tHH*t»i:*S3t«©E11H 
U6-Cfc5a»&> 2 0 1 iitiSLT, 2 0 2fiJ; 9 £#© 
40 «^b*«im-r5ri:!6s-5Tt6*»ffliJ^©5>*T-fo"J, H 

K 203 li 201 -^2 02*9 t^V^^C*5»t 5f+ffl'J 
rtnUt^SWjSat L< W:^©fiS^bS:*^W«iS|-r 

[00 2 3] HI lc^Lfc5tfiSltS§i:3feS*S§© 

50 Hte0iJS:lll3{c^-r o 0tj^.tf, 13lc*Lfc f ftjjil J 
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140 1 *t*<D]KMto# 1 0 3 4r^-r o w60B# v [D3l^L 
fclO, f&co^ta® (H3t"eii*»2^5>3l6»12) 14 

[0 0 2 4] HlK«bfcjH6Bi#t»4:3ll6*3ll6llOE«* 

4 o 2td^^tL5e^eg^f43ferait^T^ 

«9, *fc. 4 0 3Kltt*$jft,5IIV^£ 4 0 4^ft*S 

mm -cs* ufc jtwits £ ^an Lfc3tea#»a* % 

[0 0 2 5] roi2 4JC^Ufc3t:fia#t«t3tS3t;S^ia 
®;*f8;-e(4, it>WTf-ifi^5 4o^Ktt»i: 

m<D%RG-i£x*\^ ^ti^n&^^mft^ fcit/ev^t^ 
LtLitmm&fr h km* s n^*iai»rt b^3tsr, 

<7>jB-fr^r^e>?#e>ttSW-ay^Sr^y (x) R]T?^Ufc 0 
[0 0 2 6] ^OH4^*bfc*HSIt»*5J:V*g3t« 

oi(4, m 4 tc^ i,tzm=te£i*Wiw<Dm^fr hnti 

§HWj&5 o 2 0^tcixe>W-S'J^««5 0 3£r^L 
T^5„ H^-, 5 0 4(4, i4lOTUfcS- & 

8t$L&5 0-5, 5 0 6O^i, rttbf+ffl'J^«*5 



fcW-WjR^* 5 0 1 ttHlB-r 5 r £ T»fcBH«fcS>#* 

[0 0 2 7] m l*5±U 5 H4tC*Lfc*fiaS*»*3J:U f 3t 
05 Sjte»0>EB#«fc-ett. JtHBWSfei^SJfeSttH-W 

U IHI|-*-5J#*K:J:oTtt, »fto«l«0*4(»k*fle 
10 ^^rtniH^S(cB8UT^$it«^^S^»^t>*9 

» 4: ftgft^OEB* ftl- 5 S:B6 (c^-f 0 
r^fi-ffiiJ^&T*(4, »$tt6 0 1_h^ 6V^T«b 
fc#BIW» (6 0 2|£*ott*«*«'t-> *3J:t«Sv*2L 
15 (6 0 3 tc*oft*«Sr»i") £3:® 

(ceb-ts— * % a^H*^«Lfc#jBW* (6 0 4tc 

*a>«*« tmv^Bg^T^L^§:^S (6 0 
5Ct^$W^Tt) (4, tftaft6 0 1±m@fKj 

20 [0028] rome^Lyb^tsattsgt^^tsg^E 

fi;>7?fe(C*3V^T, tHM^<7>$M&«:IS 7 (C^-r o 7 0 1 (4 
ID 6 b/cffi^it 3 & 4 tm£"£ 4 O^RStt^ 1 5tS 

^of^4 1 ^fii!:m(c:#^i-^f+aij^7 o 2(7)M^l 

fcfc<0"?fc!K 7 0 3(4, H6(C^bfc*l^-±l*5J:r/ 

25 *a^2<o*wit«fc*$^^*i i ^te«^#«Era 

f+S']^7 o 40^^r^by L ct>co-efe5o H6*cj:ix 
(4, a^*l«J;tfja'fr*2-e«Lfc*BB*t«4:*a* 
S^EfiraPB(4, a^3^oJ:^1^4T^Lfc^tBS 

30 fc£>, 7 0 1 ^*UfcW-jHjft<o^*Htt, 7 0 31:^1 
^r'fo5^fx.5o r©7 0ii^Lfcfl-isi^<o^* 

(4 7 0 3^LfctfW^<D^4:M:«SEL,"C«0fW"Cfc 
[0 0 2 9] K±^Ufc[D2, 0 5, [117^C*5V^T, # 

^^T^tfay^o{i«(4^Tbt-&LT^^v\ 

40 i"o M^CO. 6A8 0 1, &B3^8 0 2, 65^8 0 3 
(4, #^5tfig#t«-Cfe!9, raCBII'^Lfcl&^LS 0 
4. IEft8 0 5, IZA8 0 6T4^jttBt5o 4 
fc, 8 0 7, 8 0 8, 8 0 9(4, #*JHIt»a> ^) 

45 fc3tfi8»«i:*Sit»^E«*rfeT?tt. *3tRHIt»4:3t 
g3t»Wt»*«^E«*n:TV^5. *fc, jtR8it»fc* 

^EUt3&s«ix5 fcJW-C04#rttt«l(l«lJtfeL< (4 

^Er^aiaaEftSrW-ffl-rsridsasssfc*. @8(^b 

50 feW-«*«fe-ett. ttffA8 10, 8 11, 8 1 2 
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[0 0 3 0] ^©H8»ci5%Ufc*RH»Si:3tS3t»»iB 

"Cf4, ^•5tfffiiJ^9 0 1 firf ^titBHW»9 0 2, 9 0 
3, 9 04t)tS*ll9 0 5, 9 0 6, 9 0 

(cESSix-ci^s, r^fcft, ifi-a-yri, sa-&i*-2, *i 
ft, r routed Lfci§-g\ a-^-fr 1 , ffi-&*2, *i-e-t±- 

[0031] m 8 -m, jtfisws 1 3tS3t#o«-*a-a-* 

SfltjfcSr^Lfctfs, *^Wtt*»*»5«jS;fc:|®P>-f. Ell 
0 Jd^-T 4 5 7fcJ»a.*f3§A-i, B-i, c-itJt§JtSSA- 
2, B-2, C-2i£, H^SA (m%) •^T^-rMMM.^VC 

fcjfett. «-*7tg7fcSB-2, C-2SrfflV^T*ai-5. SSSB 

*roE«tcggm«fciB»#&a©K:»L-c* m 

[0 0 3 2] gJLL, *Ufc^lcS^5V>T, «TI-tta'J 
^tSSIM^ft, 121 1 1 td^Lfc 1 0 0 1 t 1 0 

0 0 5^1 0 0 6 IE^ Lfcil t) , 10 0 1. 10 

o 2<Dmm\at. G-mm* &f\rmvtzi><oA>& 

W^-FZ>* ■yir-v^^ft^-frSo M(E, 1 0 0 7 l:* 

#ft, **$frt±v^ 1 0 08^-rtf 

fflJ«^f4, #Jx.»4, 1 0 0 7lE^Lfc htfj/^^HHt! 
7) s H-a'J^ 1003tl004 ©H^Sr^-f 5 *><DX* 

hzm-er. ummmi 003 twa^^i 0 0 4<o%qm 

[0 0 3 3] £fc, 1 00 1^1 00 2 iZTji Istz h^-? 

m-rzmmm* 1 0 0 9{zm-r„ 

"TfcftlE, 1 0 1 O»c*Lfc±T<0ffi«Hfl*«:*1-Silfc 



Th, 1010t ligijoaS-CfcSttllt 1 0 1 1 14, iSSB 
(Hi 1 *T'I4, r^B*>t>7. 5mmj tlE^) 

mitmmt. m& mi itm r^s^^i 5m 

cDiH 1 0 1 HI, 1010 |e5f L7t±T<£>{£filll^£-* 

10 14, SVM^jt^^BJ5t(c/«c57!i^T-$>-5„ 
[0 0 3 4] 

HPJ^*] tl±<£>£5(E, #3S0JfE4 9, ffi&3£# 

15 t*«^rie***jtw-»ait«*s*a-cf*5. 

[glB««S¥*tftM] 

[Si] *»M»c±*JtKRit»4:3lfi*tti»©E««J*© 

mmm (1) 

[11 2 ] 12) 1 »c*s»t5«-«^t W-jffl««»»*Sr*-r 

20 ia„ 

[03] nm->— tr^xv— fi»JSr*i-|2l„ 
[1214] *»WK:'j:*jtBH*t»i:3lfi»ffl»oE««*<0 
HJ60>J (2) ^*-TI2| 0 
[H15] B4»cj3»t5W-«jfeiW-8!HH«©»*S:S%i- 
25 Elo 

wjiig^j (3) sr^-ria. 

[1217] H6^*stt5tt-jH^ii:W-jai«««>^S:*-f 

lie 

30 [El 8] *»^KJ:53tBHW»fc3felftW»oiB««*© 
H^J (4) ^^i-m o 

[1219] B8K*s»t5*BH*t#i:3t*Ui»roEll#J«© 
— 0>J^^-ri21„ 
[Ell 0] #»Wfc±5#flB*t»fc#S#»<0ElI*jfc 
35 O^i£0iJ (5) 5r^-rEI 0 

[Ell 1 ] *^BJ(-4-5 h*? ^77-(tt <Dm^&(0 

— m^-tmo 

[Ell 2] ^5tEtc*3»457t*fflV^^rtftatitfelSlro» 

40 [Ell 3] Hi 2K:fctt3§ffflj£ro#*&*i-|I], 
[^^•WlftB^] 

10 1: 10 2: fffiij^, 103: TtfiB-W 

3§, 10 4: 7tS3t«, 201: thS!^©^*, 2 0 
2 : ftfiS.-gg 10 3 tTtSJfeS 10 5 fc^t*$ix53tfig*t 

< tt-t05»flEa<fc:SrliitttflS-rS»^©«-»l^«3^*. 2 
0 3 : 7t.BB.Mii 10 3 t3feS5tS 10 6 tUft^ftSTt 

bb,M§§ 1 3tS3t«ro*^fci3»t 54frtMfeS©SS 
t> u< tt-t©«**ft;S:H«iiki-5»*roW-»|j&«)» 

50 4 0 1: 3tBR*t«, 4 0 2: JtBBWHrfc 9 , * 



- 6 - 



ftM 2001-178708 



fc. 4 0 3: 3tS3t», 404: ftgjtS, 5 0 1 : tf 
JBS*^»*H, 5 0 2: M-HjAU 5 0 3: l+iB"Jffli^. 5 
0 4 : W-«J&0»*H, 5 0 5: IHIIjftu 5 0 6: 

5 0 7: ff»J«*. 601: 6 0 2 : ft 
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